[0004] One of the most important grounds for the development described above 
is, besides the introduction of packet data transmissions to/from the wireless 
communication stations operated by the mobile users, the technology enhancements 
of the radio communications networks, such as the cellular radio communications 
networks, which provide higher and higher bandwidths for these packet data 
transmissions. Examples of wireless communication network with higher 
bandwidths and with support for packet data transfer to the wireless terminal of a 
mobile user are PDC-P networks (Pacific Digital Cellular), which in Japan provides 
the existing I-mode service, GSM networks (Global System for Mobile 
Communications) providing GPRS services (General Packet Radio Service), 
systems using radio networks based on EDGE technology (Enhanced Data Rates for 
GSM and TDMA/136 Evolution) or on WCDMA technology (Wideband Code 
Division Multiple Access), or any other forthcoming new generation of wireless 
communication networks which are known as UMTS networks (Universal Mobile 
Telephony Standard), or 3G networks, and which are based on the broadband radio 
networks WCDMA or cdma2000. 

[0005] When a packet switched connection, rather than a circuit switched 
connection, is used for transferring data to/from a user's wireless station, which for 
example is the case when introducing GPRS in a GSM system, it will be possible for 


^ i ^ I § ^ the mobile user to be constantly connected not only to the wireless network, but also 

Q I h g H b 

^ ^ S ^ to the Internet or some other packet data network via the wireless network and an 


^ I R i § ^ interconnecting gateway. As the mobile user is constantly connected, the user will 

^ ^ "» be charged for the actual bandwidth he uses. This means that the mobile user will be 
I 

O charged for each packet transmitted or received by the user, rather than for the time 

duration of the data transfer. 
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CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] This application claims priority to Swedish Patent Application No. 
0100014-0, filed January 3, 2001, which is incorporated herein by specific 
reference. 


1. Technical Field 

[0002] The present invention relates to paclcet data transmissions fi'om network 
servers to wireless communication stations via wkeless communication networks. 


2, Background of the Invention 

[0003] Today, different kind of digital radio communications networks that 
support packet data transfer are being evolved. This means that mobile users having 
access to these radio communication networks are provided with the possibility to 
communicate packet data with different packet data networks, such as with the 
Internet, but also with corporate intranets and X.25 networks and the like. Thus, the 
digital radio, or wireless, communication network will be a wireless extension of, 
^ for example, the Internet and existing X.25 networks. Subscribers to such a radio 

tQ 

g communication network , i.e., the mobile users, will be able to benefit from most of 

S I ^ I § ^ the applications designed for these data packet protocols, such as Web browsing and 

O I ^ § I >; exchange of e-mails etc., fi-om their wireless equipment with which they access the 

g s g ^ < ^ wireless communication networks. Furthermore, a number of new mobile data 

1 5 § S u 

S ^ « services are currently being developed which will make use of these packet data 
O transfer capabilities, while the performance of existing mobile data services will be 

improved. 
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[0006] However, even if a user is charged for actual bandwidth used, it will still 
be desired by the user to keep time duration for received data transmissions as low 
as possible. The reason being that a longer transmission time, and thus longer delays 
for receivmg the actual information, will occupy the user's attention and have a bad 
impact on the user's experience of the information reception and any service 
associated therewith. Thus, regardless of whether or not the user is constantly 
connected, unnecessary delays relating to the information transfer to the user should 
be avoided. 

Summary of the Invention 

[0007] An object of the present invention is to provide improvements in 
connection with packet data transmissions to wireless communication stations and 
their associated end users which enhance the end user experience of the packet data 

transmission and any service associated therewith. 

[0008] According to the present invention, said object is achieved by methods, 
computer-readable mediums, a server and a wireless communication station having 
the features as defined in the appended claims and representing different aspects of 
the invention, 

[0009] The present invention is based on the idea that a server about to transmit 
packet data to a wireless communication station first requests the wireless station to 
provide its radio transferring capabilities to the server. Based on these radio 
transferring capabilities, the information content to be transferred fi'om the server to 
the wireless station, via a wireless communication network and any network 
operatively connecting the server with the wireless network, is adapted so that the 
resulting packet data transmission is suitable for the radio transferring capabilities of 
the wireless station. 
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[0010] The present invention is applicable in wireless environments which are 
associated with low and/or varying bandwidths, limited and differing capacities of 
the wireless stations, requirements to send as little data as possible over the air, etc.. 
Using the present invention, a server or any other originator of information residing 
outside of a wireless communication network is provided with information about a 
wu-eless communication station's radio transferring capabilities. By taking the radio 
transferring capabilities into consideration, such as limitations on the bandwidth 
with which the wkeless station at a particular point of time can receive packet data, 
the information content is adapted, i.e., dynamically changed, so that delays and 
total transferring time is minimized, or at least reasonable, hi this way the end user 
experience of receiving information via the wireless station will be greatly 
improved. Since such an information transfer in many cases is intimately associated 
with a service provided to the user of the wireless station, the user's experience of 
the provided service will be improved. 

[0011] The mformation content can of course be adapted in many different 
ways, e.g., by extracting only the most relevant parts, or simply by leaving out 
anything following an initial information part. The importance is that the adapted 
. information content is suitable for packet data transmissions to the wireless station 

w regardless of the current limitations on the radio transferring capacity with which the 

^ I ^ I § ^ wireless station can receive packet data. Smce the end user will not experience any 

O §^ W H H 

O ^ ^ 1 1 >: annoying delays when receiving the adapted information content, he can 
^ i g S < ^ immediately acquire the most relevant part of, or simply a part of, the original 
information content. 


O [0012] The invention is also advantageous since it enables a user to be provided 

with packet data transmissions where the radio capabilities of wireless station 
currently used the user is considered. Thus, a user having a subscription with an 
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operator of a wireless communication network can associate the same subscription 
with different wireless stations having different radio transferring capabilities, i.e., 
any high or low end wireless station, and always be provided with information 
content adapted to the capabilities of the currently used wireless station. Similarly, a 
user may have several subscriptions, each associated with a particular radio 
capability, wherein the information content and its resulting packet data 
transmission is adapted to the limitations of the particular subscription currently 
used. 

[0013] The radio transferring capabilities of a wireless communication station is 
dependent on the capacity of the wireless commxmication station itself, i.e., the 
client capability, but also on the capacity, or utilization, of the wireless connection 
between the specific wireless station and the wireless communication network, i.e., 
the radio connection capability. In the context of the present invention, the 
expression radio transferring capabilities, or merely radio capabilities, encompass 
both the client capability and the radio connection capability. 
[0014] The client capability is to its nature static and therefore included in a 
wireless station's static radio transferring capability. This static radio transferring 
capability, i.e., the capacity of the wireless communication station itself, depends on 

M the design of the wireless station. Different wireless stations have different multi- 

i ^ = 

5 1 ^ 1 1 ^ slot capacity, belongs to different power classes etc. 

W K < ^ a; 


^ H W < 
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O 8 „ ^ fS [0015] The radio connection capability discussed above is to its nature dynamic 


^ w h S < < 


and therefore included in a wireless station's dynamic radio transferring capability. 
This dynamic radio transferring capability, which is assigned to the wireless station 


O by the wireless communication network, changes over time and effects the capacity 

of the wireless connection between the wireless station and the wireless 
communication network, and thus the radio transferring capabilities associated with 
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the wireless station. A typical dynamic capability is the radio priority assigned by 
the wireless network to the wireless station. The radio priority changes over time as 
a consequence of, e.g., the number of wireless stations currently served by the same 
antenna of the wireless network. Note however that the dynamic radio capability 
also may include the connection capability internal to the wireless communication 
network, such as the quality of service provided within the wireless network for a 
specific connection. This quality of service effecting to dynamic radio capability of 
the wireless station. 

[0016] According to the invention, a server is provided with knowledge of either 
the static capability of the wireless station, the current dynamic capability, or a 
combination thereof. Thus, a server is provided with knowledge of the radio 
transferring capabilities of the wireless station which can be used for adapting the 
information content m different ways in dependence upon the particular wireless 
station's inherent bandwidth capacity, and/or in dependence upon the current 
available over-the-air bandwidth assigned by the wireless network to the particular 
wireless station. 

[0017] In addition to the current capacity of the wireless connection between the 
. station and the network, the dynamic radio transferring capabilities could preferably 

w also include a current core network quality of service, which at a particular time is 


. > * 1 3 ^ associated witfi the core network of the wireless network and which effects the 

O 8 1 ^ I transferring capabilities through the wireless network. 


! w O J 
, J c/a ^ 


[0018] According to an embodiment of the invention, the request sent from a 
server wishing to transmit packet data to a wireless station is transmitted in a short 


o message provided by a short message service. Preferably, the request is 

accompanied by a packet data network address of the server. This network address is 
used by the wireless station when establishing a packet data connection with the 
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server. The server then transmits the packet data over the established packet data 
connection. In this way the invention may advantageously be practiced when a 
server whishes to transfer packet data to a wireless station with which it has no 
established packet data session. Since it is the wireless station that establishes the 
packet data connection between the server and the wireless station, there is no need 
for a server to beforehand know the packet data network address of the wireless 
station in order to establish a packet connection for transmission of packet data. This 
in turn has the further advantage that the server does not generate any signaling load 
against any repository in the wireless network storing packet data network 
addresses, something which otherwise can be a heavy burden on the repository when 
numerous servers are trying to acquire packet network addresses to wireless stations 
connected to the wireless network. Furthermore, if dynamic packet data network 
addresses are used by the wireless network, which most often is the case, the burden 
will be even heavier since the network address allocated to a specific wireless 
station will change from tune to time. Moreover, when a wireless station is roaming 
between different wireless networks of different operators, the problem of 
determining to which operator's repository a server's requests for a packet data 
network addresses should be routed is avoided. 

[0019] It is to be understood that what is meant by the expression wireless 
communication station in this document, sometimes herein referred to only as 
O S ^ ^ E o wireless station, is either a stand-alone RF (Radio Frequency) transceiver having 
^ 1 i ^ I ^ processing capabilities and displaying means, such as a mobile telephone or a hand- 


held PDA (Personal Digital Assistant), or, a RF transceiver together with any kind 
of portable or stationary equipment having processmg capabilities, such as a 
portable laptop computer or a stationary personal computer, wherein the RF 
transceiver is arranged in communication with the portable or stationary equipment. 
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[0020] Even though the following description of an exemplifying embodiment 
will refer to a GSM network providing a GPRS service and an SMS-C (Short 
Message Service Center) providing a short message service, it is to be understood by 
those skilled in the art that the invention is not limited to these systems. The 
invention is advantageously applied in connection with any wireless communication 
network that provides packet data transmissions to its connected users and that, if so 
required by the invention, has an associated message service for transmitting short 
messages to the users. Such wireless communication networks have been 
exemplified in the background part of this application. 


Brief Description of the Drawings 

[0021] Further features and advantages of the invention will become more 
readily understood from the following detailed description of exemplifying 
embodiments of the invention when taken in conjunction with the accompanying 
drawings in which like reference characters are used for like features, and in which: 
[0022] Fig. 1 schematically shows an exemplifying overall system environment 
in which an embodiment of the invention is included and operable; and 
. [0023] Fig. 2 schematically shows an exemplifying overall system environment 

g in which another embodiment of the invention is included and operable. 


5 ^ g: J = 


^ § < 6 5 S 
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O § so < E >; Detailed Description of the Invention 


2 1 i ^ II [0024] With reference to Fig. 1, an exemplifying embodiment of the mvention 
^ « will know be described in greater detail. Fig. 1 shows a wireless communication 


§ network 10, a wireless communication station 20, and a server 30 operatively 

connected to the wireless communication network 10. The server 30 could be any 
originator of information connected to any packet data network (not shown) which 
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in turn is operatively connected to the wireless communication network 10. The 
wireless communication network 10 is exemplified with a GSM network (Global 
System for Mobile Communication) and the wireless communication station 20 with 
a GPRS mobile station. The packet data transferring capabilities of the GSM 
network 10 is provided by the GPRS service (General Packet Radio Service). GPRS 
being a standardization from the European Telecommunications Standard Institute 
(ETSI) on packet data in GSM systems. 

[0025] The architecture and operation of a GSM Network providing a GPRS 
service, also denoted GSM/GPRS network, as well as the standardization thereof, 
should be well known to persons skilled in the art. For this reason, only those 
features or aspects of GSM and GPRS that are of interest for understanding this 
embodiment of the invention will be described herein. 

[0026] A GSM network 10 which includes a GPRS service for handling packet 
data traffic is equipped with a Serving GPRS Support Node (SGSN) (not shown) 
and a Gateway GPRS Support Node (GGSN) (not shown). The SGSN is the node 
within the GSM infrastructure that sends and receives packet data to and from a 
wireless GPRS mobile station 20 via a Base Station System (not shown). The GPRS 
mobile station 20 communicates with the Base Station System over an air interface 

w 

5^ in accordance with the standardization of GSM and GPRS. The SGSN also transfers 

"^i^l^^ packets between the GPRS station 20 and the GGSN. Furthermore, the SGSN 
8 8 ^ ^ £ £ handles PDF contexts (Packet Data Protocol) for connections with any server in any 
^ 1 ? i ^ I external packet data network, such as with server 30 which is operatively connected 
I ^ S to the GSM/GPRS network 10. The GGSN, which is connected to the SGSN, is the 
O gateway of the GSM/GPRS system to external packet data networks and routes 

packets between the SGSN and an external packet data network, e.g., the Internet or 

an corporate Intranet. 
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[0027] For more information about GPRS, reference is made to ETSI 
standardization documents EN 301 113 V6.L1 (1998-11) and Draft ETSI EN 301 
344 V6.4.0 (1999-08), both documents which are incorporated herein by reference. 
[0028] The wireless communication station of the present mvention, i.e., the 
GPRS mobile station 20 in the embodiment of Fig. 1, includes a state of the art 
microprocessor 21, a main memory 22 implemented by read only memory (ROM) 
and/or random access memory (RAM) or equivalents thereof, Input/output circuitry 
(not shown), such as a display and a keyboard/keypad for communicating with a 
user, interface circuitry 23 in the form of transmitting/receiving radio frequency 
circuitry for communicating with the GSM/GPRS network 10 via an antenna 25 and 
the air interface, and a bus 24 interconnecting the elements of the GPRS mobile 
station, as well as other appropriate components. Of these elements, at least some 
are controlled or otherwise designed to facilitate the practice of a method of a 
wireless communication station in accordance with the invention. 
[0029] The microprocessor 21 executes appropriate computer-executable 
components stored in the main memory 22, thus controlling the elements and the 
overall GPRS mobile station 20 to function in accordance with the method of the 
invention. Alternatively, these computer-executable components are stored on a pre- 
m recorded disk, in a pre-programmed memory device, or any other computer-readable 

^ § > 1 3 ^ medium being separate from the wireless communication station 20. When the 

w 2 J Sag 

2 H oj H b 

O^^^^Z: wireless communication station 20 and its included microprocessor 21 is provided 


|g<^^ with access to this computer-readable medium, its stored computer-executable 
components will direct the microprocessor 21 to control the overall wireless 


i < 


O communication station 20 to function in accordance with the method of the 

invention. The operation of the GPRS mobile station 20 in accordance with the 
embodiment will be more fiiUy understood from the description below. 
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[0030] The server 30 is operatively connected to the GSM/GPRS network 10, 
possibly via a packet data network (not shown), via interface circuitry means 31 
which include appropriate hardware for packet data communication over a transport 
protocol such as TCP/IP or X25. The server 30 further includes a central processing 
unit (CPU) 32, a main memory 33, external memory 34 and one or more 
input/output- (I/O-) controllers 35 for connecting different peripheral devices to the 
server 30. As depicted in Fig. 1, the above-mentioned elements are all connected to 
a system bus 36. 

[0031] The overall functioning of the server 30 is controlled by the CPU 32. The 
CPU operates under the control of executed computer program instructions that are 
stored in main memory 33 or in external memory 34. By executing these program 
instructions, the CPU 32 will control the overall server 30 to perform at least the 
functionality of the present invention. The CPU 32 controls and communicates with 
the various elements of the server by means of the system bus 36, which system bus 
has any of several types of bus structures including a memory bus, a peripheral bus, 
and a local bus implemented by any of a variety of bus architectures. 
[0032] The main memory 33 is a computer-readable storage device, typically 
implemented by read only memory (ROM) and/or random access memory (RAM), 
w which provide the CPU with fast access to computer-readable program instructions 

^ § ^ i ^ ^ and information data stored by the main memory. The external memory 34 is any 
8 2 III I computer-readable media that provides a non-volatile storage of computer-readable 
program mstructions and information data and is typically unplemented by a 
<^ « magnetic or optical disk which either is stationary or removable and which is 
Q connected to the I/O-controUer 35 via appropriate disk drive circuitry. It should be 

appreciated that the server 30 may include, or be connected to, various other 
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computer-readable devices or media, which are accessible by the CPU 32, and 
which are capable of storing computer program instructions and/or information data. 
[0033] The operation of the invention in accordance with the embodiment 
referred to by Fig. 1 will now be described in greater detail. This embodiment is 
advantageous when a packet data session already has been established between the 
wireless communication station 20, i.e., the GPRS mobile station, and the server 30. 
[0034] 1. hi Fig, 1, an ongoing TCP/IP session between the server 30 and the 
GPRS station 20 is indicated. The operation in accordance with the embodiment 
starts when the server 30 is about to transfer information content to the GPRS station 
20, either because the server 30 wants to push the information to the GPRS station 
20, or because the GPRS station 20 has requested the server 30 to transfer the 
information. 

[0035] Before the server 30 starts transmitting the information, an application 
executing on server 30 transmits a request message to the GPRS station 20 over the 
TCP/IP connection, as indicated with arrow 1. The message includes a request for 
information relating to the radio transferring capabilities of the receiving GPRS 
station. 

[0036] 2. Upon reception of the request, another application executing on the 
GPRS station 20 examines the request. This examination includes checking what 
radio capabilities the request concerns. If the request concerns the static capabilities 
of the GPRS station, a response message is prepared in which the radio access 
classmark of the GPRS station 20 is included. 

[0037] The radio access classmark as such is defined by the GSM 
standardization. A GPRS station's radio access classmark defmes the radio 
capabilities of the GPRS station. It includes the multi-slot capability as well as other 
static radio capabilities of the GPRS station. In general, according to the GSM 
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standardization, the radio access classmark is to be used by a GPRS station for 
transmission to the SGSN, which in turn provides the base station system of the 
GSM/GPRS network with the classmark received from the GPRS station. The 
classmark is then used by the base station system when handling radio resource for 
the GPRS station in question. In the described embodiment, the radio access 
classmark is suitable as information relating to a GPRS station's 20 static radio 
capabilities when practicing the present invention. 

[0038] If the above discussed request concerns the dynamic radio capabilities of 
the GPRS station, in addition, or as an alternative, to the static radio capabilities, 
parameters defining the dynamic capability of the GPRS station is included in the 
response message that is prepared by the GPRS station application. These 
parameters are acquired by the GPRS station 20 during interaction with the 
GSM/GPRS network 10. For example, as known to persons skilled in the art, the 
quality of service (QoS) that can be provided by the GSM/GPRS network 10 may be 
requested by the GPRS station 20 by transmitting a request for QoS profile. In 
response the GPRS station 20 will receive a negotiated QoS profile from the 
GSM/GPRS network 10. The dynamic radio capabilities may also concern the radio 
priority currently allocated to the particular GPRS station 20. The GPRS station can 
either be informed of its current radio priority by the GSM/GPRS network 10 when 
a PDP (Packet Data Protocol) context is activated, or it can receive radio priority 
information in a data packet during an ongoing PDP session, especially if the radio 
priority changes during that PDP session. 

[0039] Arrow 2 in Fig. 1 indicates that a response message is transmitted from 
the GPRS station 20 to the server 30 over the TCP/IP connection. As described 
above, and in dependence upon what radio capabilities the received request 
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concerned, the message includes the GPRS station's 20 current static and/or 
dynamic radio capabilities. 

[0040] 3, Upon reception of the response message from the GPRS station 20, 
the application executing on the server 30 extracts and analyses the mcluded 
information resulting from its previous request, i.e., it analyses the current radio 
capabilities of the GPRS station 20. 

[0041] As a result of the analysis, the server application will have knowledge of 
the maximum static and/or dynamic capability of the GPRS station, typically the 
maximum GPRS client capability and/or the maximum radio connection capability 
assigned to the GPRS client 20. These radio capabilities associated with the GPRS 
station 20 are stored at the server 30 by the server application. 
[0042] The server application now adapts the information content to be 
transmitted to the GPRS station 20. This is for example performed in such way that 
the amount of information is reduced. As described earlier, the reduction can be 
accomplished in a numerous ways, e.g., by omitting selective parts of the 
information or by omitting any major information part. This reduction is performed 
while considering the limitation provided by the static and the dynamic radio 
capability. Typically, Ihis includes considering which of the two capability 

m 

5j limitations that provides the most limited bandwidth. Of course, if the information 

5 

5 ^ ^ i § ^ content from the beginning consists of a smaller ^ount of information which can 
oS^^S^-^ be expanded, the server application may perform such an expansion so that 


Z 1 E ^ 1 < maximum used is made of the radio capability associated with the GPRS station 20. 

[0043] The adapted information content, either reduced or expanded, is then 


§ packetized and transmitted as packet data to the GPRS station 20, the transmission 

being indicated with arrow 3 in Fig. 1. As a consequence of the information 
adaptation, this packet data transmission now fits the bandwidth available for 
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transmissions to the GPRS station 20. These operations result in a reasonable 
transmission time and in elimination of any annoymg transmission delays due to 
bandwidth capacity problems. 

[0044] With reference to Fig. 2, another exemplifying embodiment of the 
invention will know be described. 

[0045] This embodiment is advantageous in a situation with no existing packet 
data session between the wireless communication station 20 and the server 30. 
[0046] In Fig. 2, the overall system includes a wireless communication network 
10, a wireless communication station 20 and a server 30, the former two again being 
exemplified with a GSM/GPRS network 10 and a GPRS mobile station 20, 
respectively. The designs of these three elements correspond to that ah-eady 
described with reference to Fig. 1. Hence, these elements are referred to with the 
same reference numerals as used in Fig. 1, and tiieir composition will not be further 
described. Also the basic fimctioning of these elements correspond to what has 
previously been described with reference to Fig. 1, However, their operation in 
accordance with the embodiment of Fig. 2 differs somewhat from the operation 
previously described with reference to Fig, 1 . 

[0047] As stated, the embodiment of Fig. 2 is preferred when there is no existing 
w packet data session between the GPRS station 20 and the server 30. The 


CO 


o OS •-^ 

^ 5 ^ I § ^ embodiment is particularly suitable when server 30 wishes to push packet data to the 
O 8^5 5 2^ GPRS station 20, while at the same time considering the GPRS station's radio 
^ I g ^ I transferring capabilities. 

< ^ ^ [0048] In general, pushing of packet data to a mobile user corresponds to a 
Q process in which the wireless communication network initiates a packet data transfer 

to the user's wireless conununication station, wherein the packet data being 
transferred most often is received by the wireless communication network from an 
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external source, i.e., a push server on an external network which is operatively 
connected to the wireless communication network. Normally, when pushmg 
information to a wireless communication station there are three requirements that 
have to be met in order for a wireless communication network to be able to initiate 
the packet data transfer to the wireless station. These requirements are that 1) the 
wu-eless station has been switched on, 2) the wireless station has identified itself to 
those parts of the wireless communication network that provides the packet data 
service, and that 3) a Packet Data Protocol (PDP) address has been allocated to the 
wireless station. 

[0049] In a GSM/GPRS network, after the requirements above have been met, 
measures are taken by the GSM/GPRS network for initializing and activating a 
packet data service to the wireless GPRS station, measures that are well known in 
the art. After activation of the packet data service, packet data addressed to the PDP 
address that has been allocated to a GPRS station will be routed to that station. 
[0050] A PDP address can be allocated to a wireless communication station 
either as a static or a dynamic PDP address. Thus, the PDP address to be used by a 
server wishing to push data to a wireless station, i.e., to transfer data without the 
station having specifically requested the data, is either a permanent (static) or a 
m temporary (dynamic) address allocated to that station. 


I ^ 1 S ^ [0051] The PDP address, irrespective of whether it is static or dynamic, needs to 

a 8 ^ 5 £ ^-^ be known to a server that wishes to push packet data to the station. The PDP address 

^ 1 2 [3 ^ g can become known to the server by making an inquiry to the appropriate repository, 

<^ « possibly to different repositories depending on whether static or dynamic addresses 

B 

O are used, in the operator's wireless communication network. 

[0052] As stated, the embodiment of Fig. 2 is suitable when there is no existing 
packet data session between the push server 30 and the GPRS station 20. In order to 

16 DocketNo. 15292.10 


facilitate establishment of such a packet data session, use is made of a node 40 
providmg a service for transferring short messages to users connected to the wireless 
communication network 10. In this described embodiment the wireless network is 
exemplified with a GSM/GPRS network 10, thus, the node 40 is exemplified with an 
SMS-C (Short Message Service switching Center), The SMS-C 40 is responsible for 
transmitting SMS (Short Message Service) messages to wireless stations, such as the 
GPRS station 20, in the GSM/GPRS network 10 in accordance with techniques that 
are well known to persons skilled in the art. The interface circuitry means 31 
provides hardware circuitry for enabling the server 30 to commimicate with the 
SMS-C 40 over a transport protocol such as TCP/IP or X25. The operation of the 
embodiment of Fig. 2 will now be described. 

[0053] 1. The operation starts when the server 30, which is operatively 
connected to the GSM/GPRS network 10 via, e.g., the Intemet (not shown), wants to 
push packet data to a GPRS mobile station 20 over a TCP/IP connection. As 
indicated with arrow 1, the server 30 connects to the Short Message Service Centre 
(SMS-C) 40 and submits a request to the SMS-C 40 to transmit an SMS short 
message to a GPRS mobile station 20 having a particular Mobile Station Integrated 
Services Digital Network (MSISDN) number. The payload part of the SMS message 
g includes a request for information relating to the radio transferring capabilities of the 

"ll^i^^ addressed GPRS station. The SMS message further mcludes the server's 30 ff- 

S < 5 5 a 

0°^<^Z address and the server's 30 port number to be used for when setting up a TCP/IP- 

5r 5 tij O H 
Q § g S ^ o 

^ 1 h i § < based connection towards the server 30, 

<^ ^ [0054] 2. As a result of the above, and indicated with arrow 2 in Fig. 2, the 
§ SMS-C 40 sends an SMS message to the GPRS station 20 through the GSM/GPRS 

network 10 over a GSM signaling channel or on a GPRS traffic channel in 
accordance with state of the art techniques. The GPRS station 20 has an application 
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that is started, or, which is already running, when the SMS message is received by 
the GPRS station. The SMS message could, e.g., include an activation code and if 
the code corresponds to a predefined code which is accepted by the application, the 
application processing proceeds, otherwise the application processmg is stopped. 
Thus, if no activation code is found, the SMS message is treated in the usual way, 
which is outside the scope of the present invention. If the activation code is present, 
the application extracts the payload of the SMS message and examines the request 
for radio capabilities in the same way as that described with reference to Fig. 1. The 
application fiirthermore extracts the transmitted IP address and port number 
associated with the application executing on the server 30 and wishing to push 
packet data. 

[0055] 3. The application processing then continues to the GPRS connection 
phase. The user of the GPRS station 20 could be provided with a scheme for 
accepting or denying reception of the information to be pushed from the server, e.g., 
causing the GPRS connection phase to be continued or aborted, such scheme 
however being outside the scope of the present invention. If the service/information 
offered is accepted, the application identifies the GPRS station 20 for the packet data 
service part of the GSM/GPRS network 10, if it is not already identified. This 
w corresponds to checking whether the GPRS station 20 is GPRS attached or not. If 

^ i > 1 § ^ the GPRS station is not attached, the application performs a GPRS attach. The 

Pi i < O S K 
W ? J p w < 
2 f"' w b 

O ° 5 II S GPRS attach is preferably performed in accordance with standard procedure, see for 
^isi^l example Draft ETSI EN 301 344 V6.4.0 (1999-08), chapter 6.2. The GPRS 
^ ^ « application then checks if the GPRS station 20 has a valid IP-address( i.e., if it has a 
% working TCP/IP connection). If not, the application requests the GSM/GPRS 

network 10 to activate a packet data service to be used by the GPRS station 20, i.e., 
it initiates the performance of a GPRS PDP Context Activation. The GPRS 
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application then either receives a dynamically allocated IP-address from the 
GSM/GPRS network 10 or from a Radius server (not shown) via the GSM/GPRS 
network. The GPRS PDP Context Activation and the transfer of a dynamic IP- 
address are preferably performed in accordance with standard procedure, see for 
example TS 101 348 V6.3.0 (1998-10), chapter 11.2.1.2. However, the received 
packet data network address could be an address of any other packet data protocol, 
such as an X.25 address. Of course, the GPRS application could alternatively 
already have a static IP address allocated to it when initiating the GPRS PDP 
Context Activation. The application of the GPRS station 20 then mitiates 
establishment of a TCP/IP connection towards the IP-address and the port number 
received in the SMS message. The IP address and the port number designates the 
server 30 and its application wishing to push packet data. The established TCP/IP 
connection is indicated with bi-dh*ectional arrow 3 in Fig. 2 
[0056] 4. As previously described with reference to Fig. 1, the GPRS 
application prepares a response message to be transmitted to the server 30, This 
response message is now transmitted over the established TCP/IP connection, the 
transmission being indicated with arrow 4. The response message includes the 

. GPRS station's 20 current static and/or dynamic radio capabilities, 

m 

g [0057] 5. When the server 30 receives the response message from the GPRS 

(/3 


5 i ^ 1 § ^ station 20, the server application extracts and analyses the included information as 

0? « < O 5! 
Q S h U H fc 

O 2 ^ 1 5 previously described with reference to Fig, 1. The server application recognizes that 
the response message was transmitted from the GPRS station 20 to which the 
request was directed. This recognition is based on information which the GPRS 


Q station 20 has included in the response message, e.g., the MSISDN of the GPRS 

station 20 or a request code originally generated and included in the request by the 
server application. In the same way as already described with reference to the 
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embodiment of Fig, 1, the server 30 will now have knowledge of the maximum 
static and/or dynamic capability of the GPRS station 20 and will adapt the 
information content accordingly before pushing the adapted information as packet 
data to the GPRS station 20 over the TCP/IP connection set up by the application in 
the GPRS station 20. The adaptation of the information content, its consequences 
and the purpose thereof have previously been described with reference to Fig. L As 
in the embodiment of Fig. 1, the resulting information transfer will have a 
reasonable transmission time and be free of any annoying transmission delays due to 
bandwidth capacity problems. 

[0058] Although the invention has been described with reference to a specific 
exemplifying embodiment based on a GSM system providing a GPRS service, many 
different alterations, modifications and the like will become apparent for those 
skilled in the art. The described embodiments are therefore not intended to limit the 
scope of the invention, as defined by the appended claims. Instead, it is to be 
understood that the present invention is well suited for any wireless communication 
network that provides a packet data service to its connected wireless stations. 
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